Background: Nitric oxide (NO) plays a vital role in vascular homeostasis and in the pathophysiology of coronary heart disease. Its metabolites, nitrite and nitrate, have vasculoprotective properties, whereas peroxynitrite, an oxidant metabolite of NO, is cytotoxic and can aggravate myocardial damage during ischaemic reperfusion injury. Peroxynitrite nitrates free and protein bound tyrosine residues to produce nitrotyrosine. The measurement of nitrotyrosine provides an indirect estimation of plasma peroxynitrite concentrations. Aims: To measure plasma nitrotyrosine concentrations to see whether peroxynitrite could contribute to myocardial dysfunction during myocardial ischaemia induced by an exercise tolerance test (ETT). Materials/Methods: Plasma free nitrotyrosine concentrations were compared before and after exercise in 29 subjects with a positive ETT and 34 subjects with a negative ETT. Results: Plasma nitrotyrosine concentrations were similar in patients with exercise induced myocardial ischaemia and controls. Conclusion: Peroxynitrite does not contribute to the myocardial dysfunction in reversible myocardial ischaemia.
Background: Nitric oxide (NO) plays a vital role in vascular homeostasis and in the pathophysiology of coronary heart disease. Its metabolites, nitrite and nitrate, have vasculoprotective properties, whereas peroxynitrite, an oxidant metabolite of NO, is cytotoxic and can aggravate myocardial damage during ischaemic reperfusion injury. Peroxynitrite nitrates free and protein bound tyrosine residues to produce nitrotyrosine. The measurement of nitrotyrosine provides an indirect estimation of plasma peroxynitrite concentrations. Aims: To measure plasma nitrotyrosine concentrations to see whether peroxynitrite could contribute to myocardial dysfunction during myocardial ischaemia induced by an exercise tolerance test (ETT). Materials/Methods: Plasma free nitrotyrosine concentrations were compared before and after exercise in 29 subjects with a positive ETT and 34 subjects with a negative ETT. Results: Plasma nitrotyrosine concentrations were similar in patients with exercise induced myocardial ischaemia and controls. Conclusion: Peroxynitrite does not contribute to the myocardial dysfunction in reversible myocardial ischaemia. N itric oxide is released by the vascular endothelium and plays an important role in the maintenance of normal vascular endothelial function, cardiac function, and perfusion. 1 2 Peroxynitrite is a highly reactive oxidant metabolite of nitric oxide (NO). It is capable of inducing vascular cytotoxicity and myocardial dysfunction. 3 It is generated in the vasculature from the reaction of NO with superoxide anions when both are present in micromolar concentrations under inflammatory and oxidative stress conditions associated with cytokine stimulated NO release. 3 Peroxynitrite is widely recognised as a main mediator of NO toxicity associated with ischaemic perfusion injury, atherosclerosis, lung injury, and acute respiratory syndrome. 3 4 Peroxynitrite nitrates free and protein bound tyrosine residues to yield nitrotyrosine, which is a stable end product used as a measure of circulating peroxynitrite concentration. 5 Plasma nitrotyrosine has not been previously measured in the peripheral circulation during symptomatic myocardial ischaemia. Therefore, we compared plasma free nitrotyrosine concentrations before and after an exercise tolerance test (ETT) used to diagnose myocardial ischaemia.
''Peroxynitrite is widely recognised as a main mediator of nitric oxide toxicity associated with ischaemic perfusion injury, atherosclerosis, lung injury, and acute respiratory syndrome'' SUBJECTS Subjects were recruited from a rapid access chest pain clinic. Exclusion criteria included recent acute myocardial infarction, unstable angina, cardiac surgery, uncontrolled hypertension, heart failure, claudication, transient ischaemic attack, stroke, and renal impairment. Subjects gave written consent to participate in our study, which was approved by the Wolverhampton district local research ethics committee.
MATERIAL AND METHODS
Venous blood was collected into lithium heparin tubes for the measurement of plasma free nitrotyrosine, 15 minutes before and 30 minutes after the ETT was performed according to the standard Bruce protocol. 6 Samples were centrifuged within 30 minutes and the separated plasma was stored frozen at 280˚C until analysis. Plasma free nitrotyrosine was measured using a high performance liquid chromatography method described previously by Kaur et al, 7 on a Gilson system with ultraviolet detection (Gilson SA, Villiers-Le-Bel, France). The assay has a detection limit of 0.20 mmol/litre. The intra-assay coefficients of variation were 14% and 9.6% at 0.20 mmol/litre and 1.0 mmol/litre, respectively.
Data are expressed as median and range. The Mann Whitney U test and the Wilcoxon matched pairs test were used to compare between and within group variables, respectively, using GraphPad, InStat computer software (GraphPad Software; San Diego, California, USA). Table 1 shows the demographics of the 29 subjects with a positive ETT and the 34 subjects with a negative ETT. All patients with a positive ETT developed chest pain during exercise. Table 1 also shows the plasma nitrotyrosine concentrations before and after the ETT.
RESULTS
In summary, plasma nitrotyrosine concentrations before and after exercise were similar in subjects with a positive ETT and controls. Within each group, plasma nitrotyrosine was unaffected by exercise.
DISCUSSION
We report similar plasma nitrotyrosine concentrations in subjects with electrocardiographic myocardial ischaemia and those without myocardial ischaemia. Plasma nitrotyrosine has been shown to be generated under oxidative stress conditions with a severe endothelial insult, such as in chronic renal failure with septic shock, 8 and in myocardial ischaemic reperfusion injury. 9 However, our results suggest that moderate and reversible myocardial ischaemia, such as that induced by exertion, is not associated with an increased plasma peroxynitrite concentration. The generation of peroxynitrite requires increased circulating NO and superoxide radicals. 3 Although raised circulating NO metabolites (nitrates) have been reported previously in patients with ischaemic heart disease compared with controls, 10 11 our study has shown that reversible myocardial ischaemia in the absence of myocardial damage does not generate sufficient superoxide anions to overcome the scavenging role of superoxide dismutase and lead to increased generation of peroxynitrite.
In conclusion, plasma nitrotyrosine concentrations before and after exercise are similar in subjects with myocardial ischaemia and controls. Therefore, peroxynitrite does not contribute to the myocardial dysfunction in exercise induced reversible myocardial ischaemia. Take home messages N We found that plasma nitrotyrosine concentrations before and after exercise were similar in subjects with myocardial ischaemia and controls N Thus, peroxynitrite does not contribute to the myocardial dysfunction in exercise induced reversible myocardial ischaemia
